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This paper investigates various approaches to embed the functionality of in-circuit 
emulation (ICE) into microprocessor cores in SoC (System-On-Chip) chips. Three styles of 
ICE'S (hardware-oriented, software-oriented and hybrid) are defined and implemented. 
They are integrated with a synthesizable ARM7 microprocessor core and synthesized to 
gate level to quantitatively analyze and compare their performance, cost and debugging 
features. 
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With the growing complexity in consumer embedded pro.ducts and the improvements in 
process technology, Multi-Processor System-On-Chip (MPSoC) architectures have become 
widespread. These new systems are complex to design as they must execute multiple 
complex applications (e.g. video processing, 3D games), while meeting additional design 
constraints (e.g. energy consumption or time-to-market). Moreover, the rise of 
temperature in the die for MPSoC components can seriously affect their final perform ... 
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The advent of low cost, sophisticated, microprogrannmable, LSI microprocessors has 
renewed interest in multiple-computer systems. This paper suggests a method of 
implementing microprogrammable microcomputer systems as a sophisticated tool 
(emulators) for decreasing the economic risk involved in development of large computer 
networks. Two levels of emulation are proposed for different network configurations. At 
the first level each microprocessor emulates one of the large computers in the rea ... 
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Very deep submicron and nanometer technologies have increased notably integrated 
circuit (IC) sensitiveness to radiation. Soft errors are currently appearing into ICs working 
at earth surface. Hardened circuits are currently required in many applications where 
Fault Tolerance (FT) was not a requirement in the very near past. The use of platform 
FPGAs for the emulation of single-event upset effects (SEU) is gaining attention in order 
to speed up the FT evaluation. In this work, a new emulation sy ... 
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In order to evaluate the Nanodata QM-1 as a universal host computer, an emulator for a 
contemporary computer, the PDP-11, was designed and constructed. It was required that 
the emulator be functionally equivalent to the target, without making excessive sacrifices 
in emulation speed. Some properties of emulation hardware necessary to achieve these 
goals are identified. In addition, the paper describes a monitor designed to support 
different emulators concurrently on a single host machine. 
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terms 

This paper describes the architecture of a dynamically microprogrammable computer with 
low-level parallelism, called QA-2, which is designed as a high-performance, local host 
computer for laboratory use. The architectural principle of the QA-2 is the marriage of 
high-speed, parallel processing capability offered by four powerful Arithmetic and Logic 
Units (ALUs) with architectural flexibility provided by large scale, dynamic user- 
microprogramming. By changing its writable control storage dy ... 

Keywords: Firmware engineering, High-level language computer, Local host computer, 
Microprogrammable computer. Parallel processing 
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Full text available: ^pdf( 16Q.28 KB) Additional Information: full citation , abstract , index terms 

In this paper we present Solemn, a new user-level simulationmode for Sparc Sulima, a 
SPARC V9 complete machinesimulator. Solemn extends Sparc Sulima allowing it 
tosimulate at user-level an unmodified Solaris executable: 32or 64-bit, and statically or 
dynamically linked. This yieldssome advantages over both complete machine 
simulatorsand traditional system call emulation. To do this, Solemnmanages the virtual 
address space and files that the simulatedprogram requires, and intercepts and 
emulates ... 
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- Volume 3 DATE '05 

Publisher: IEEE Computer Society 

Full text available: ^ pdf(222.95 KB ) Additional Information: full citation , abstract , index terms 

The introduction of complex SoCs with multiple processor cores presents new 
development challenges, such that development support Is now a decisive factor when 
choosing a System-on-Chip (SoC). The presented developments support strategy 
addresses the challenges using both architecture and technology approaches. The Multi- 
Core Debug Support (MCDS) architecture provides flexible triggering using cross triggers 
and a multiple core break and suspend switch. Temporal trace ordering is guaranteed 
down ... 
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Diagnostic Emulation is the application of microprogramming to the emulation of an 
operational computer to support software development and verification for that computer. 
A conventional technique, Interpretive Computer Simulation (ICS), has been used for 
many years in support of such software development and verification efforts. The ICS 
method is becoming less cost effective. For the development of attitude control software 
for NASA's High Energy Astronomical Observatory (HEAO) diagnostic ... 
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computer with low-level parallelism 

Shinji Tomita, Kiyoshi Shibayama, Toshiaki Kitamura, Hiroshi Hagiwara 
November 1980 ACM SIGMICRO Newsletter , Proceedings of the 13th annual 
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Publisher: IEEE Press, ACM Press 

Full text available- 153 df(1 21 MB) Additional Information: fu ll cita ti o n, abst ract , ref e r ence s, c itin gs, in dex 
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A new microprogranrimable computer with low-level parallelism was built and has been 
utilized as a research vehicle for solving different classes of research-oriented applications 
such as real-time processings on static/dynamic images, pictures and signals, and 
emulations of both existing and virtual machines including high (intermediate) level 
language machines. The design goal of a research-oriented computer, QA-1, was to 
achieve a high degree of processing power and system flexi ... 

Virtual square { W) in com puter science education | 
Renzo Davoli, Michael Goldweber 

June 2005 ACM SIGCSE Bulletin , Proceedings of the 10th annual SIGCSE conference 
on Innovation and technology in computer science education ITiCSE '05, 

Volume 37 Issue 3 
Publisher: ACM Press 

Full text available: ^ pd f( 93.04 KB ) Additional Information: ful l citation , ab stract , refere nc es , i ndex term s 

It is common to name as virtual the imaginary space that can be created by software 
using computers and networks. This space is not only a set of processing and 
communications means and methods but it is also a space where humans can "meet," 
exchange ideas, leave messages etc. Students in computer science must learn how to 
design, implement, manage and debug the systems and networks that create this virtual 
space. Furthermore, CS students need an experimental environment --a playground— ... 

Keywords: administration, laboratory, networking, operating systems, security, teaching, 
virtual machine 



14 Advances in accelerated simulation: Comnnunication-efficient hardware acceleration Q 
for fast functional simulation 

Young-II Kim, Wooseung Yang, Young-Su Kwon, Chong-Min Kyung 

June 2004 Proceedings of the 41st annual conference on Design automation DAC '04 
Publisher: ACM Press 

Full text available: ^pdf (199.10 KB) Additional Information: full citation , abstract , references , index terms 

This paper presents new technology that accelerates system verification. Traditional 
methods for verifying functional designs are based on logic simulation, which becomes 
more time-consuming as design complexity increases, to accelerate functional simulation, 
hardware acceleration is used to offload calculation-intensive tasks from the software 
simulator. Hardware accelerated simulation dramatically reduces the simulation time. 
However, the communication overhead between the software simulator a ... 
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''^ Applying parallel discrete event simulation to network emulation Q 
Rob Simmonds, Russell Bradford, Brian Unger 

May 2000 Proceedings of the fourteenth workshop on Parallel and distributed 
simulation PADS '00 

Publisher: IEEE Computer Society 

I- II * i^Ki 0 «^*/7c-7 aA Additional Information: full citation , abstract , references , citing s, index 

Full text available: pdf(767.64 KB) ^ 

^ terms 

The simulation of wide area computer networks is one area where the benefits of parallel 
simulation have been clearly demonstrated. Here we present a description of a system 
that uses a parallel discrete event simulator to act as a high speed network emulator. 
With this, real Internet Protocol (IP) traffic generated by application programs running on 
user workstations can interact with modelled traffic in the emulator, thus providing a 
controlled test environment for distributed app ... 

Keywords: Internet protocol (IP), computer network emulation, conservative protocol, 
critical channel traversing, parallel discrete event simulation (PDES), real-time simulation 

Evaluation of alternate data base machine designs Q 
V. Vemuri, R. A. Liuzzi, J. P. Cavano, P. B. Berra 

March 1980 ACM SZGIR Forum , Proceedings of the fifth workshop on Computer 

architecture for non-numeric processing CAW '80, volume i5 issue 2 
Publisher: ACM Press 

Full text available: ^pdf(78 8. 11 KB) Additional Information: full cit a ti on , abstract , r eference s. I nde x terms 

The purpose of this paper is to point out the need for performance evaluation measures 
and techniques suitable for the evaluation of specialized architectural features in 
nonnumeric applications. Toward this end, problems associated with the use of data base 
machines are examined at three levels of detail: the user level, the system level and the 
device level. 

'1 7 Microarchitecture-level power analysis and optimization techniques: Hybrid simulation Q 

^ for embedd e d so ftware ener gy e stima tion 

^ Anish Muttreja, Anand Raghunathan, Srivaths Ravi, Niraj K. Jha 

June 2005 Proceedings of the 42nd annual conference on Design automation DAC '05 

Publisher: AGM Press 

Full text available- ISl df{1 01 MB) Additional Information: full citation , abstract , references , citings. Index 
. ^ t erms 

Software energy estimation is a critical step in the design of energy-efficient embedded 
systems. Instruction-level simulation techniques, despite several advances, remain too 
slow for iterative use in system-level exploration. In this paper, we propose a 
methodology called hybrid simulation, which combines instruction set simulation with 
selective native execution (execution of some parts of the program directly on the 
simulation host computer), thereby overcoming the disadvantages of in ... 

Keywords: embedded software, energy estimation, energy macromodels, hybrid 
simulation, pointers analysis 
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Charles W. Flink 
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Publisher: IEEE Press, ACM Press 
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The Emulation Aid SYstem is a virtual macliine monitor for the Nanodata QM-1 
microprogrammable computer. The system is designed to provide the user with an 
interactive interface for the development and subsequent use of emulations on the QM-1, 
EASY provides integrated support for: 1) interactive control of multiple, concurrently 
resident, virtual computers implemented via emulation, 2) input/output from emulations 
(virtual I/O) to the various real peripherals of the QM-1, and 3) diagnostic d ... 

Keywords: Emulation, Intermediate language machines, Microprogramming, Nanodata 
QM-1, Software engineering. Virtual machine monitors. Virtual machines 
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ACSC '02, Volume 24 Issue 1 
Publisher: Australian Computer Society, Inc., IEEE Computer Society Press 
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In this paper we present work in progress in the development of a complete machine 
simulator for the UltraSPARC, an implementation of the SPARC V9 architecture. The 
complexity of the UltraSPARC ISA presents many challenges in developing a reliable and 
yet reasonably efficient implementation of such a simulator. Our implementation Includes 
a heavily object-oriented design for the simulator modules and infrastructure, caching of 
repeated computations for performance, adding an OS (system call) emu ... 

Keywords: SMP, SPARC V9 ISA, UltraSPARC, complete machine simulator, execution- 
driven simulation, object-oriented design 



20 The Kiewit network: a lar g e A p pleTalk internetwork Q 
4^ f^- E. Brown 

August 1987 ACM SIGCOMM Computer Communication Review , Proceedings of the 
ACM workshop on Frontiers in computer communications technology 
SIGCOMM '87, Volume 17 Issue 5 

Publisher: ACM Press 

Full text available: ^pdf( 1.42 MB ) Additional Information: full citation , abstract , index terms 

Dartmouth College's Kiewit (Network connects nearly all of the computing resources on the 
campus: mainframes, minicomputers, personal computers, terminals, printers, and file 
servers. It is a large internetwork, based on the AppleTalk protocols. There are currently 
over 2900 AppleTalk outlets in 44 zones on campus. Over 90 minicomputers act as 
bridges between 177 AppleTalk twisted pair busses. This paper describes the extent and 
facilities of the current network; the extensions made to the A ... 
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interconnection standard for SoC design, In order to support high-speed pipelined data 
transfers, AMBA supports a rich set of bus signals, making the analysis of AMBA-based 
embedded systems a challenging proposition. This paper makes two main contributions to 
the analysis and evaluation of AMBA-based SoC designs. The first contribution is to 
provide a method for the performance analysis and evaluation of AMBA-based SoC des ... 
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In this subject, we treat computer structure as an elennent of a group of interacting 
structures Including the technology, algorithm, data, and programming language. In the 
belief that the best designs result when these structural factors "match" In a 
complementary manner, the Influence of each of these domains Is carefully studied at 
both the conceptual and descriptive levels. Thus a modular treatment of current 
technology is provided, as well as a thorough analysis of algorithm ... 
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EPOS'S operating system structure, firhnware structure, functional distribution, and 
restructuring are described. EPOS processors are functionally specialized to user functions 
as well as operating system functions. The performance improvement by functional 
specialization Is generally expected to be two-to-ten times. The objective of job 
scheduling Is to maximize the total system performance by assigning each job to the best 
suited processor. For this purpose and for easy maintenance, jobs c ... 
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Program development environments are instrumental in providing users with easy and 
efficient access to parallel computing platforms. While a number of such environments 
have been widely accepted and used for traditional HPC systems, there are currently no 
widely used environments for Grid programming. The goal of the Grid Application 
Development Software (GrADS) project is to develop a coordinated set of tools, libraries 
and run-time execution facilities for Grid program development. In this pape ... 
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A survey of parallel programs written for an experimental hypercube indicates that while 
systolic dataflow programs map well to a hypercube, general purpose programs with 
random dataflow are seriously constrained by the cost of communication. This paper 
proposes the augmentation of the hypercube architecture with a special-purpose 
communications coprocessor that provides hardware support for distributed objects. We 
anticipate this will increase the efficiency of Inter-process commun ... 
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Experience from over five years of building nonshared memory parallel programs using 
the Poker Parallel Programming Environment has positioned us to evaluate our approach 
to defining and developing parallel programs. This paper presents the more significant 
results of our evaluation of Poker. The evaluation is driving our next effort in parallel 
programming environment; many of the results should be sufficiently general to apply to 
other related efforts. 
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The spread of networks and powerful workstations has created an attractive source of 
parallel computing power. We are exploring a new parallel programming model, called 
diffusive parallelism, designed specifically for use with large scale, distributed 
computation systems. The model provides a simple, yet powerful, abstraction to the 
programmer, while making it possible to build a secure, robust, distributed computation 
system in the presence of long delays, failure, and untrusted user pro ... 

56 Poster abstracts: Parallel processing over mobile ad hoc networks of handheld I I 
machines 

Michael J. Jipping, Gary Lewandowski 
October 2001 Proceedings of the 2nd ACM international symposium on Mobile ad hoc 
networking & computing MoblHoc '01 

Publisher: ACM Press 

Full text available: ^pdf( 1 56.72 KB ) Additional Information: full citation , abstract , referenc es, i ndex terms 
In this paper, we describe the formatting guidelines for ACM SIG Proceedings. 
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A commercially available multi-microcomputer system is described. Facilities and features 
are described from a user's standpoint. Several research problems are proposed. 

59 Military applications: distributed modelin g for military ap plications: Enablin g Q 
1. 000 , OOP-entity simulations on distributed Linux clusters 

Gene Wagenbreth, Ke-Thia Yao, Dan M. Davis, Robert F. Lucas, Thomas D. Gottschalk 
December 2005 Proceedings of the 37th conference on Winter simulation WSC '05 
Publisher: Winter Simulation Conference 

Full text available: ^ pdf(576.61 KB ) Additional Information: full citation , abstract , references 

The Information Sciences Institute and Caltech are enabling USJFCOM and the Institute 
for Defense Analyses to conduct entity-level simulation experiments using hundreds of 
distributed computer nodes on Linux Clusters as a vehicle for simulating millions of JSAF 
entities. Included below is the experience with the design and implementation of the code 
that increased scalability, thereby enabling two orders of magnitude growth and the 
effective use of DoD high-end computers. A typical JSAF experime ... 
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We have developed an outdoor augnnented reality ganne, Sky Invaders 3D, which is 
designed to be played by the game playing public. We conducted a user study to measure 
how much users enjoyed playing an outdoor AR game, and how intuitive it was. We 
compared 44 participants on one of two games, an outdoor AR game, or a desktop PC 
equivalent of the same game. We found the AR game was rated by the participants as 
significantly more enjoyable by the users and more intuitive to use. 
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